This paper analyzes the implications of remittance fluctuations for various macroeconomic variables and Sudden Stops. The paper employs a quantitative two-sector model of a small open economy with financial frictions calibrated to Mexican and Turkish economies, two major recipients, whose remittance receipts feature opposite cyclical characteristics. We find that remittances dampen the business cycles in Mexico, whereas they amplify the cycles in Turkey. Their quantitative effects in the long run, approximated by the stochastic steady state are mild. In the short run, however, remittances have quantitatively large impacts on the economy, when the economy is borrowing constrained. This is because agents in the economy cannot adjust their precautionary wealth to sudden tightening in credit, hence, fluctuations in remittances get magnified through an endogenous debt-deflation mechanism. Our findings suggest that procyclical (or countercyclical) remittances can play a significant deepening (or mitigating) role for Sudden Stops. JEL Classification: F41, F32, E44
Introduction
Officially recorded migrant remittances received by developing countries increased from $160. Thanks to this fast growth, the total amount officially received by the developing world has almost tripled in nominal terms over the last decade. Perhaps more impressively, this growth has been visibly faster than the growth of private capital flows and official development assistance (ODA), enabling remittances to eventually surpass non-FDI (private debt and portfolio equity) and ODA flows, and to almost catch FDI receipts in magnitude as of 2004 . During the same year, remittance receipts exceeded combined public and private capital inflows in 36 developing countries and were larger than total merchandise exports in 12 others.
In some countries such as Mexico, FDI receipts often fall short of remittances (World Bank, 2006a) . As a result, remittances have become a more important source of foreign exchange than private capital flows, ODA and even FDI for many developing countries. Popular stance in the policy circles and among many of the scholars studying remittances is to view this rapid growth as a generally positive development for developing economies on account of the following:
1. As differently from other private capital inflows, remittances do not create any liabilities such as debt servicing or profit transfers in the future.
2. Remittance flows are usually more stable than private capital flows including FDI (Ratha, 2003; Buch and Kuckulenz, 2004 ). Table 1 ). How much to remit is a complex decision, as Sayan (2006) out, involving many other factors than the migrants' altruistic desire to help family members smooth their consumption, and different variables driving remittance behavior might be differently affected by the state of economic activity over home country business cycles. Returns to savings at home, for example, may converge to or diverge from those in the host countries, as home economies go through cyclical downturns and upturns, affecting the remittance behavior in turn (Sayan and Tekin-Koru, 2007 ).
Remittances could be a blessing indeed if they move counter to home country business cycles, as they will then serve as macroeconomic stabilizers that boost the recipient economy's capacity to cope with recessions and Sudden Stops (see, for example, Bugamelli and Poternò, 2005) . If they are procyclical, on the other hand, they could be a setback as the drops in remittance receipts observed right before, during or shortly after cyclical contractions of economic activity or Sudden Stops would magnify the damage resulting from such contractions or stops.
Answers to how effective countercyclical or procyclical remittance flows could be in lowering or inceasing the amplitude of macroeconomic fluctuations in the recipient economies depend on several factors and hence are less obvious. In addition to the nature of co-movements between remittance fluctuations and business cycles, the response time of remittances to business cycle movements, and the share of remittances in GDP need to be taken into consideration while answering this question. Likewise, identifying the quantitative effects that remittance fluctuations could have on different macroeconomic variables during Sudden Stops experienced by the recipient economies need to be investigated quantitatively, using an appropriate model that captures general equilibrium interactions between key macroeconomic variables.
Despite their significance, the existing literature lacks studies investigating these issues except through cross-country regressions (see, for example, Bugamelli and Paternò, 2006 The model features a tradable sector and a nontradable sector in which the liabilities are denominated in units of tradable goods, (i.e., liabilities are dollarized), and agents face a borrowing constraint in international capital markets. Foreign debt is partially leveraged through income generated in nontradable sector. Interaction of these two frictions, i.e., liability dollarization and the borrowing constraint partially-leveraged by nontradable income, creates a debt deflation mechanism that realistically mimics the key features of Sudden Stops experienced by both Our results indicate that remittances dampen the business cycles in the Mexican economy, whereas they deepen the cycles in the Turkish economy as expected. Their quantitative effects in the long run approximated by the stochastic steady state are somewhat mild, and do not significantly depend on whether the economy is borrowing constrained or not. This result mimics the findings of Mendoza (2002) , who finds that imposition of borrowing constraints do not alter the long run business cycles quantitively, because agents engage in precautionary savings and minimize the impacts of borrowing constraints on the macroeconomy in the long-run. In the short run, however, remittances can have quantitatively large impacts on the macroeconomy, if the borrowing constraints are in place. In the short run, agents in the economy cannot adjust their precautionary wealth to sudden tightening in their credit, hence, small remittance shocks to the economy gets magnified through the endogenous debt-deflation mechanism.
We quantify the short-run impact effects of remittance fluctuations using forecasting functions, i.e., impulse response functions, which are derived by setting the initial conditions of the economy to a state where the economy is prone to a Sudden Stop. Then, we compare the impact effect of income shocks with and without accompanying remittance shocks. In the Turkish case, one-standard-deviation negative remittance shock that accompanies a one-standard-deviation income shock magnifies the decline in tradable consumption by 2 percent and the reversal in the cyclical behavior of Turkish remittances from Germany and Mexican remittances from the US in a comparative study. Using quarterly data covering the 1980s onwards, they found that remittance receipts of Mexico from the US were synchronously countercyclical to the business cycle in Mexico, whereas Turkish remittances were again procyclical and followed the business cycle in Turkey with a one-quarter lag. 
Functional forms are given by:
The instantaneous utility function is in constant relative risk aversion (CRRA) form with an inter-temporal elasticity of substitution value of 1/σ. Aggregate consumption is given by a constant elasticity of substitution (CES) function, where 1/(1 + µ) is the elasticity of substitution between consumption of tradables and non-tradables and where ω is the CES weighing
is an endogenous discount factor that is introduced to induce stationarity in consumption and asset dynamics. γ is the elasticity of the subjective discount factor with respect to consumption. 4 The households' budget constraint is:
where b t is current bond holdings, (1 + r) is the gross return on bonds, and p N t is relative price of non-tradables. Notice that bond returns are denominated in units of tradables whereas they are partially financed by income earned in nontradable sector, i.e., liabilities are dollarized.
In addition to the budget constraint, foreign creditors impose the following borrowing constraint, which limits debt issuance as a share of total income at period t not to exceed κ up to a maximum Ω:
The borrowing constraint takes a similar form to those used in the Sudden Stops literature (see The optimality conditions can be summarized as follows:
along with the budget constraint (Equation 4), the borrowing constraint (Equation 5), and the standard Kuhn-Tucker conditions. ν and λ are the Lagrange multipliers of the borrowing constraint and the budget constraint, respectively. U c is the derivative of lifetime utility with respect to aggregate consumption. p c t is the CES price index of aggregate consumption in units of tradable consumption, which equals ω
µ . Equation (6) is the standard Euler equation equating marginal utility at date t to that of date t + 1. Equation (7) equates the marginal rate of substitution between tradables consumption and non-tradables consumption to the relative price of non-tradables.
We conduct a series of numerical exercises to explore the implications of remittance fluctuations on macroeconomic variables and Sudden Stops. These results are presented in the next section.
Quantitative Analysis
The recursive representation of the households' problem can be formulated as follows:
Here 
where
We calibrate the model to both Turkish and Mexican economies. Table 1 suggest that the remittance fluctuations are procyclical in Turkey where as they are countercyclical in Mexico.
The parameter values are summarized in Table 2 . Parameters common for both countries are relative risk aversion parameter, which is set to 2; world interest rate, which is set to the quarterly equivalent of 6.5 percent; the elasticity of substitution between tradable and nontradable good, which is set to 0.316 following the estimates of Ostry and Reinhart (1992) . The relative price of nontradables and mean tradable endowments are normalized to 1 for both countries. The rest of the parameters are country specific as summarized in the Table. The We solve the stochastic simulations using value function iteration over a discrete state space.
The state space spans [-5.0, 3.0] interval with 1,000 grid points for both calibrations to Mexico and Turkey. We employ the solution procedure described in Durdu (2006) and Mendoza (2002) .
We start with an initial conjecture for the value-function and solve the model without imposing the borrowing constraint. We then check whether the bond decision satisfies the borrowing constraint. If so, the solution is found and we calculate the implied value-function, which is then used as a conjecture for the next iteration. If not, we impose the borrowing constraint with equality and resolve it. Then, we calculate the implied value-function using the optimal bond holdings and iterate to convergence.
We divide the stochastic simulations in to four sets. In the first set, which we call Baseline NB (for "no borrowing contraint"), the borrowing constraint does not bind and the economy is hit by both endowment and remittance shocks. In the second set, which is labeled as Baseline B, the economy is hit by both the endowment and remittance shocks again, but it, now, faces a borrowing constraint. In the third set, the economy is hit by an endowment shock only, and the borrowing constraint does not bind. This set is labeled End. Shock NB, accordingly.
In the last set, called End. Shock B, the economy is hit by endowment shock only, and the borrowing constraint binds. These simulation exercises aim to shed light on how significant a role remittances play in macroeconomic fluctuations and Sudden Stops. Aiyagari (1994) shows the relationship between the catastrophic income levels and precautionary savings behavior. In his analysis, he establishes that risk averse agents have strong incentives to build up precautionary wealth to insure against the risk of state of natures in which the income stays its lowest level forever, i.e., income is at its catastrophic level. He also shows that if a structural change in the economy such as more volatile and/or more persistent income shocks reduces the catastrophic income levels, precautionary savings that agents in the economy engage in would increase (see Aiyagari, 1994 , Durdu, 2006 and Durdu et. al., 2007 for further analysis on the relationship between catastrophic income levels and precautionary savings).
To generalize, the results in Table 3 indicate, in line with the findings of Mendoza (2002) , that the imposition of the borrowing constraint reduces volatilities of all key variables below the levels observed in the nonbinding economies, by strengthening the precautionary savings motive.
Further, eliminating remittance fluctuations reduces the volatilities in the case of Turkey. • Remittances dampen the cycles in Mexico, whereas they amplify the cycles in Turkey.
• Long run effects of remittances do not significantly depend on the existence of borrowing constraints, but their short run effects depend on whether the economy is borrowing constrained or not.
• Fisherian debt-deflation can magnify the effects of fluctuations in remittances in the short run in both countries.
• In Turkey where remittances are procyclical, fluctuations in amounts transferred by migrants strengthen the precautionary savings behavior, because they reduce the catastrophic income levels.
• Countercyclical (or procyclical) remittance fluctuations can help to reduce precautionary savings by increasing (or reducing) catastrophic income levels.
• On the eve of a financial crisis, remittances packages received from abroad could significantly reduce (or increase) the impact effect of financial crises if the remittances are countercyclical (or procyclical), implying that it could indeed pour, when it rains in the case of procyclical remittances (as Kaminsky, Reinhart and Végh put it in their 2004 study on procylical capital flows).
These findings provide a rationale for the importance of remittances in mitigating macroeconomic fluctuations and Sudden Stops. While contributing to close an important gap in the literature, one aspect that we did not explore is the migrants' decision on how much and when to remit, i.e., what makes remittances procyclical or countercyclical. We rather took those cyclical properties of remittance fluctuations as given and looked at their implications. Expanding our analysis on those missing angles requires to consider a framework, which endogenizes altruistic motives of remittance decisions. Albeit interesting, this is a question that we leave for further research. Notes: The first column shows the statistics in the model economy with non-binding borrowing constraint and with both the endowment and remittance shocks, the second column shows the statistics in the model economy with binding borrowing constraint and with both the endowment and remittance shocks. The last two columns show the statistics for the respective economies with non-binding and binding borrowing constraints but the endowment shocks only. NB refers to nonbinding economy, and B refers to binding economy. End. refers to endowment. 
